A Gram-stain-negative, aerobic, non-motile bacterial strain, 7Y-4 T , was isolated from bark tissue of Populus Â euramericana. The isolate was able to grow between 10 and 37 C, with optimal growth occurring at 28-30 C. Strain 7Y-4 T was positive for oxidase and catalase activities, but did not reduce nitrite from nitrate. Positive reactions were observed for the activities of b-galactosidase, urease and b-glucosidase, but negative reactions for the activities of gelatinase and the production of indole, acetoin and H 2 S. Citrate was not utilized. The major fatty acids of strain 7Y-4 T are iso-C 15 : 0 (28.6 %), C 16 : 1 !7c/C 16 : 1 !6c (31.8 %) and iso-C 17 : 0 3-OH (23.3 %).The major polar lipids of the novel isolate include phosphatidylethanolamine, three unknown phospholipids (PL1-3) and six unknown lipids (L1-6), and the predominant menaquinone is MK-7. The DNA G+C content is 41.7 mol%. Analysis of 16S rRNA gene sequences revealed that the novel isolate shared the greatest sequence similarity with Sphingobacterium hotanense XH4 T (93.50 %). On the basis of phenotypic and genotypic characteristics, strain 7Y-4 T represents a novel species of the genus Sphingobacterium, for which the name Sphingobacterium populi is proposed. The type strain is 7Y-4 T (=CFCC 11742 T =KCTC 42247 T ).
The genus Sphingobacterium (family Sphingobacteriaceae) was first described by Yabuuchi et al. (1983) as including three species: Sphingobacterium spiritivorum, S. multivorum, and S. mizutaii. At the time of writing, this genus comprises 32 species with validly published names (http://www.bacterio.net/sphingobacterium.html). This study describes the taxonomic characterization of a novel strain (7Y-4 T ) and shows that the isolate represents a novel species of the genus Sphingobacterium.
Strain 7Y-4
T was isolated from the symptomatic bark tissue of a Populus Â euramericana canker sample collected from Qingfeng, Puyang City, Henan Province, China, in August 2010. The isolation method was described by Li et al. (2014) .
Observations of the colony morphology, motility, and growth conditions (pH, temperature and salinity ranges) were performed as previously described by Li et al. (2014) . Gram staining was performed as reported by Jenkins et al. (1986) . Catalase and oxidase activities were measured as recommended by Smibert & Krieg (1994) . The hydrolysis of gelatin was tested according to the methods described by Smibert & Krieg (1994) . Anaerobic growth in a 100 % CO 2 atmosphere and microaerophily were examined at 30 C for 1 week in anaerobic jars (candle-jar method; Gerhardt et al., 1981) .
Enzymatic activity analyses were performed on the novel isolate and Sphingobacterium alimentarium LMG 25273 T and Sphingobacterium nematocida CCTCC AB 2010390 T using API 20E and ZYM test kits (bioM erieux) according to the manufacturer's instructions. To test carbon-source utilization ability, API 20NE (bioM erieux) and GN2 MicroPlate (Biolog) tests were applied to the novel isolate according to the manufacturers' instructions. Acid production abilities of the novel isolate were examined with API 50CH test kits (bioM erieux) and incubation for 48 h (API 50CHB/E) according to the manufacturer's instructions.
T was observed to be Gram-stain-negative, aerobic and non-motile. The colonies were pale yellow, circular, convex with entire margins, and approximately 1-2 mm in diameter after 48 h of growth at 30 C on TSA (pH 7). Growth occurred between pH 5 and pH 10, and optimal growth occurred at pH 6.0-8.0. Growth was present in conditions of 0-3 % (w/v) salinity. The physiological and biochemical characteristics, metabolic properties and substrate utilization results of strain 7Y-4 T and the closely related species are given in detail in Table 1 .
The 16S rRNA gene of strain 7Y-4 T was amplified by PCR using primers 8F/1492R (5¢-AGAGTTTGATCCTGGCT-CAG-3¢/5¢-GGTTACCTTGTTACGACTT-3¢) as described previously (Lane, 1991; Baker et al., 2003) . After multiple sequences alignment using CLUSTAL W, phylogenetic analysis with type strains of related reference species, based on the maximum-likelihood method, was performed using the MEGA5.1 software package, applying Kimura's 2-parameter model including proportion of invariable sites and gamma distribution (partial deletion of gaps/missing data treatment and a site coverage cut-off of 90 %). Trees based on neighbour-joining and maximum-parsimony methods were also reconstructed. The resulting trees were evaluated with 1000 bootstrap replicates (Felsenstein, 1985; Thompson, 1997; Tamura et al., 2011) .
The 16S rRNA gene sequence analysis revealed that strain 7Y-4 T shared the greatest sequence similarities with Sphingobacterium hotanense XH4 T (93.50 % 16S rRNA gene sequence similarity), Sphingobacterium alimentarium WCC 4521 T (93.13 %) and Sphingobacterium nematocida M-SX103 T (93.09 %). The novel isolate shared less than 93 % sequence similarity with all other species with validly published names (http://eztaxon-e.ezbiocloud.net; Kim et al., 2012) . In the phylogenetic trees, strain 7Y-4 T clustered together with species of the genus Sphingobacterium to form a single large cluster, but the novel isolate formed a distinct branch from other species of the genus Sphingobacterium and was located in the root of the Sphingobacterium cluster (Figs 1, S1 and S2, available in the online Supplementary Material).
For cellular fatty acid analysis, cells were grown on TSA at 28 C and harvested in the exponential phase (24 h). Fatty acid methyl esters of the novel isolate and the two reference strains were extracted and analysed according to the standard protocol of the Sherlock Microbial Identification System (MIDI, version 6.0) (Sasser, 1990) . The main fatty acids detected in stain 7Y-4 T were iso-C 15 : 0 (28.6 %), C 16 : 1 !7c/ C 16 : 1 !6c (summed feature 3; 31.8 %) and iso-C 17 : 0 3-OH (23.3 %), and these fatty acids were similar to those of the closely related species of the genus Sphingobacterium. However, the isolate was distinguishable from the related reference type strains by the percentages of the main fatty acids. The percentages of the peak areas for the fatty acids of the novel isolate and the other related reference strains are listed in Table 2 .
Chemotaxonomic analyses of the polar lipids were performed using 100 mg freeze-dried cell material for twodimensional thin-layer chromatography (TLC), and detection by spraying with molybdatophosphoric acid reagent as described by Minnikin et al. (1984) . The menaquinones were extracted according to the method of Collins et al. (1977) , analysed with high-performance liquid chromatography (Groth et al., 1997; Du et al., 2013) , and confirmed with liquid chromatography/mass spectrometry.
The polar lipids profile of strain 7Y-4
T included phosphatidylethanolamine, three unknown phospholipids (PL1-3) and six unknown lipids (L1-6) (Fig. 2) . The predominant menaquinone of the novel isolate was MK-7, which is similar to those of the related recognized species of this genus.
The novel isolate was selected for genome sequencing with Illumina Miseq sequencing strategies. The library was constructed with 300-500 bp DNA fragmentation using the TruSeq DNA Sample Prep Kit. The sequence assembly was performed with SOAPdenovo v2.04 (http://soap.ge nomics. org. cn/). The coding sequences (CDSs) were predicted using Glimmer 3.02 (http://www.cbcb.umd.edu/software/ glimmer/). Functional annotation of the protein sequences was performed against the non-redundant GenBank database using BLASTP. The predictions for the RNA genes, i.e. rRNAs, tRNAs and other RNAs, were performed using the RNAmmer and ARAGORN algorithms (Lagesen et al., 2007; Laslett et al., 2004) .
Comparative sequence analysis of the genome's core gene sequences was then used to discern the phylogenetic relationships of the novel isolate with the reference species of the family Sphingobacteriaceae. The genome core gene sequences were identified and selected by PGAP (Zhao et al., 2012) . The tree was based on the alignments of the genome core gene sequences and was reconstructed using the neighbour-joining method (MEGA version 6.06). The average nucleotide identity (ANI) is a similarity measure between two genome sequences that can be used to replace DNA-DNA hybridization (Goris et al., 2007; Richter et al., 2009) . In the present study, the ANIs of strain 7Y-4 T with 'Sphingobacterium paucimobilis' HER1398, Sphingobacterium spiritivorum ATCC 33861 T , Sphingobacterium thalpophilum DSM 11723
T and Olivibacter sitiensis DSM 17696 T were determined using OrthoANI (Lee et al., 2015) .
The percentage of conserved proteins (POCP) analysis was performed as described by Qin et al. (2014) . In brief, the conserved proteins between a pair of genomes were determined by aligning all of the protein sequences of one genome (query genome) with all of the protein sequences of another genome using the BLASTP program. The percentage of conserved proteins between two genomes was calculated as [(C1+C2)/(T1+T2)] Â 100 %, where C1 and C2 represent the conserved numbers of proteins in the two Aesculin hydrolysis genomes being compared and T1 and T2 represent the total numbers of proteins in the two genomes being compared.
The genome of strain 7Y-4 T is 3 555 013 bp long, and the final assembly identified 22 large contigs (>500 bp). The maximum sequence length was 1120878 bp. The G+C content was 41.7 %. There were 3206 predicted genes, including 3157 protein-coding genes and 49 RNAs. In the neighbourjoining phylogenetic tree based on the genome core gene 
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The phylogenetic trees based on the 16S rRNA gene and genome core gene sequences revealed that strain 7Y-4 T formed a distinct branch within the genus Sphingobacterium (Figs. 1, 3 , S1 and S2). The POCP values between strain 7Y-4 T and S. spiritivorum ATCC 33861 T indicted that the novel isolate belong to genus Sphingobacterium. Moreover, several phenotypic characteristics support the distinctiveness of strain 7Y-4 T relative to isolates of related species in the genus Sphingobacterium (Tables 1 and 2 ). Strain 7Y-4 T differed from the other related species of the genus Sphingobacterium in the presence of urease and a-fucosidase, and in the absence of valine arylamidase. Based on these analyses, we propose that the novel isolate, strain 7Y-4 T , represents a novel species of the genus Sphingobacterium, with the name Sphingobacterium populi sp. nov.
Description of Sphingobacterium populi sp. nov.
Sphingobacterium populi (po¢pu.li. L. fem. gen. n. populi of the poplar tree). 
